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wmm 

(favia favus) ftjfeOlfjlJ&^SeSM^lO^IIllitS. 

^ 7^01^^1/7 • tf^ bJJT (Aequorea victoria) fcS3fElr53*fe^3fcS 
(GFP) tt, ^«J5Rfc33V^tr^<<0^»Sr*"-t-5. ftafix 7>"^A« 
Hfi#§ife:j3 £ tWSft (semi-rational) JWI3B8sfc:;E<5V*-{\-fe«:3&ft $ 

mi> <t<ftffl^GFP»o- oi u-cH-fe^seSC (yfp) asa£ 

ffbfrSo YFPIt i^^y (Aequorea). GFP^©'t'-efct5iSS©f * 
^^-To jz%$ft<DYF P(D £ *5j;^<I>{i N ^tl^tl 60, 000—100, OOOM-W 1 *3j; 
tF0.6~0. 8 "Cfet) (Tsien, R. Y. (1998). Ann. Rev. Biochera. 67, 509-544), 

Sfc, GFPf»I©^iL-C, '>7yS*«e» (CFP) AS^t), E 
CFP (enhanced cyan fluorescent protein) /5S£n £>tt"CV^5 0 ^.tz.^ 4 y^cls 
(Discomasp. ) i^«#M^tai (RFP) fe^g|^^T*5 9, DasRed 
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J*^^*-* f (faviafavus) tA*t5^ #r&&3c3teS6ft£: 
g^t-T 5 - t ZMfe-r^ # HIM £ U fc. 

favus)SS5OcDNA^^y'^y-^b-hfa7 0 ^^^-^^^T^^^^e 
M^ti. fcbftfc^tfU^'^'fS' (faviafavus) S?|5©f ^161 

W*>, ^WHl iHtfx J*^*^*^ (faviafavus) fe^CDTfa^^tt^ 

(1) iii^W5 0 7nmt-W; 

(2) M«05 17nmffc5; 

(3) 4 8 2nm^*5ft^^^«#^ s 8 0 0 0 0T?*>5 ; 

(4) 6 8tfc5; 

(5) f«»pHlWpH=5~l l"C^"Cfe« : 

( a ) e^us-a- i tEioT ^ / mum ; Xte, 

(b) wmm% i ksbssot 5 ;mm\z.&^x 1 ^biior s: ;wt<DX9z. 
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( a ) mw^ i \z.mm.<DT ^ y wsm •, xrau 

(b> @b^ij#^-i izhe*w>t5 swtmmz&^x ifrt>&tm<DT $ smvx.^ 

( a ) ia^j#^- 1 ^wsm® r 5 y mm ; 

#S ©7 ^ y iiStfco ^ f t-y^ y D-f ;/y i 2#i©7^ yifB 
it 1 fe5n^v'^yyt > 4 o#i©7;;iiStfc5^f^y^!J 
6 o#@ot5 y^a^-e^s^y ^5rT7 = ^^, 6 2#i©7^;i 
^s-^fe^T^^^^^^t^^-^^tc:, 1 1 9#gcoT^ /mmmxhz>=?- 

p-zy^T^/^^^, 1 4 4#@©7$/t»i-efe5 7'n y y 

1 9 7#I©7 5/ fait'fc57;^=y^n^^^ 1 9 8#1©7$7 

wmmxibz^ yo^^^y ^t-ytnftLfc7 5 y^ia^j^wt--5^:^ 

( a ) ia^j## i izmm<DT ^ y ^ib^j ; 

( b ) 1 MfB*c£> 7^ y miB^J^*5V^T l frt~>WtM(DT * / M<dX^ 

&mm<D& ibKm<D®m\^&fh\-£. !^T<vivstifr(DT ^ vmMmK&^x i o 
#@ ©7 $ y taitfcs y f t^y^^ y 4 o#g©7$yta 
K-efc^y ^-^^^^y 6 ofBo7^ytiST^5/ < !!) >-&T7 — 
6 2#@©7^yigi-efe^77/-?7^«t^f^ 7o#@ 
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)v$ ^ >\c i 9 8fi(07^taitfe5'fynH'yy^yf^yi« 

( b ) 1 kwM(dt ^ y ^ie^j^&v^t i bti©7 ^ y ^><£>^^ 

sm^/xtett^n^-rsr ^ yniB?ij£^r u *7fe^ft57 $ y mia^u : 

#g©7^;Mt-fc5/^ >^77=/^ 6 2#g©7-;;iSSTfe5 

v^ic i 9 6#i©r$;i«ife5t7f -^P^yyt, i9 8#g 

( a ) SB?0#^- 1 Kifaf^T 5 y ^BB^iJ ; X\i, 

(b) ia^u#-^i ^Kftcor^ y^ia^J^fev^-r 1 frbWtm<DT ^ /m<oX£:. 
iMt;/x^o^f t^7 5 yiia?ij§f t)tW575 y^aa^J : 

( a ) i ^ism^T ^ y ^la^j^— K-ra dn a : xra, 

( b ) ia?y#-s§- 1 ^tam^T ^ y mmm^m^x 1 bM^r 5 y t©^, 

A : 

( a ) @B?IJ## 2 {C|B«(DMia^iJ ; 
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( a ) m?m-% 13, 15, 17, 19 Xtt 2 1 (CfS«4<D^SiB^J ; Xte, 

(b) ia^ij#-^-i 3, is, 17, i 9XU2 i iz.m^<DM&mmcm^T 1 fl* 

* 5 r. i £r £ i~ s , M *3 5 S e ^ £ fc tt SbflB &ftffi-f 3 j?m 

*3SW^>S e>^S'JOiB9ffiti:J;*L^ Green Red — £ ^3fe#t£S:3teJ!BI*## 

££r£tN m^#tt^r Green frb Red ^i:*IIHAt»fiFW^a6*T?# 5**S&« 
#3893 CDcSh \zm<DWm K £*btf , Green ^ b Red — £ &3fe«H&*3feJl8ttifc£ 
75/ ^Sl&Srfif Sr-g-tf, i^#']4£r Green £> Red ^fc ftJ$*Nfc#ftj 
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( 2 ) mymvw&m^ i {-ib*^ t ^ y mm* zm-t z ^ytm af©iot@ 
(4) E^j*coia^j#€- 1 (-fs«c^T^ jmm\\^-r^%wBV.(OA o#@ 

tl@^t575; /i(:ov^t77^>'^©ti ; 

(6) s?im©ia^#f i (aef ©7 5 ; wijirtt^f © 7 o#s 

(7) u^mcom^m^-i i^mmor^ y^ia^u^-rsitT^eff® 1 1 9# 

gttiSt57^yt('o^t7^^7 d f>'^©lt ; 

(8) is^m©iB^j#-§- 1 i-ts^^T ^ /itfE^j^-rs^Tfc^eic^ i 4 4# 

(i o) iE?iMtf>ia?ij#-5§- 1 kubiKwt^ y^SB^j^^i-5^7fese«^ 1 9 8 

4>&< Hi 2il_h^T 5: / ®?S^=Hf 5 - i Sr^tN Green Red Kl^7fe#t& 

t||^t57$ /ttov^t ^i/i/^oiWM ; 
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(3) E^J*OE59#*lfcfiifcoT$y»E2?ll*:5(ri-«3t3teaejt©6 9#g 

( 4 ) ia^(DiB^J#-^ 1 tCfEm^T 5: 7 B6iB3?!l*-^ri-«3t3fcS 6®<E> 8 7 # g 

(5) ^J*©^#-^llc.|a«feOT5y»E?iJSr^r-t-5tt3te5&5ro9 3#g 

(6) E^<Z>gB^J#-^llci|E<fc©T$ySfeE^!IS:^ri-5^3feSeK©l 0 9# 

(7) s?ux<o£ai#-9- 1 \z.mm.<or ^ ;msmtt-tz>ik%m&w<D 1 2 1 # 

(8) m&m<DW$m-%-i tefB<w>r § y»E^jsr^rf s^atsesto not 

( 9 ) e?U3fc<z>K?y#-8- 1 (cfBft^T $ y »E^^-t-«^3tsa«© leot 

^i^iJODfOT^ Xtblt, Purple Blue ^^^^#14^^^^ 
©7^y IfeSJfeSrff Pit Sr-^tf s Purple h Blue ^ t JtWMfofe 

(1) E^moga?a#-g-i ttB«j(DT^ /KiBa?ys:*-t-5^3tsee<©6 o#@ 

(2) mzmmmm^i ^mm<DT ^ ; mmm&m-rz>igytm&w<D 6 2#g 

(4) E^*©E^##lKiSE*©T$yKE^JSr^rr5^3fese«©l 9 6# 
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(5) mmm<Dmm^i^mm<DT^;mmm^irzi&%m&n<Di 9 s# 

gift, ^W©^#5^>>fV (favia favus) &3|5a>^fegSflC (KkG) 
0 2fi, ^^PJO^/^^^^^-f^ (favia favus) S^©f)felfif (KkG) 

Al:KkG^J|Jl^^^ 

A3:KikGR^BfUttf-<fc£M*^ f/KD*g# 

A4: KikGrnmrnzzzmm. myt^^ hwmt 

m 5 te, *fl§® • Hela#BJ&"C©*3t3ft*«>tt;ttSr*i"o 
A£:365nmMtttu A:fr : 365nmffJM 

475AF20/530DF35 exp lsec Dichroic mirror 430DCLP 
Xenon 75W ND 10%T X10 UplanFI NAO. 3 

A : KiViGmytm<Dm^ BiKikGR^MJ^OpHfe 
'C : Kaede^^CcDti^ D:Kaede^MS^^®^ 
Green 475AF20/530DF35 exp 50ms 
Red 550DF30/575ALP exp 100ms 
Violet 400DF10 exp 100ms 
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Dicroic mirror : 430DCLP 

Xenon75W ND10%T 

Bin4 CoolSNAP HQ 

X40 UApo340/NAl. 35 

0 7tt % KBL20>#§0-*Sl (270nm)figSttCj:5^3t^^^ h /H^ttO^bSr^i", 
(Grating£>2&:?fc<S:.&>< if) 

380nm<Z>*3fe3^«e^lilflB»fcJ: 0$fcl>U 450nm(D^^^^p-f-5 o 

H] 8 f4,KBL20>g£|fe^<E>ia)B-^}te*^ h/i^^1-(Grating(7)2«;£"a £r) 0 
H9t4, 365nmJBJl*K:J:S!ft*t^^^ h/M&aMfc R§ttM (MO, TO 

(1) 

*3SK©*3fcSSKt4» ^tf^^^^ (favia favus) i*©t,OT^^ 

(1) a«W5 0 7nmT*fe5; 

(2) 3bfcffi*afc*3&S5 1 7nmT*fc5 ; 

(3) 4 8 2 nmJd*5^S^/^3t^W8 0 0 0 01?fe2> ; 

(4) 0. 6 8l5'fc5 ; 

(5) f»OpHi§tt^pH=5~l lt^tt^5 : 

(favia favus) fc±. -Wlb^F^A^^i?-^^^^^ ^ 

T?$>«9> 3bfefeWfcK3 s 5 1 7nmT?*>5, *7C, 4 8 2nml^lt§^;« 
#$Cte 8 0 0 0 0 "Cfc «3 , 0 . 6 8 T?&5„ */HR3fe^tt^3t^?- 
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^IJ : 

* u < & i ^ b 5 m. *h-£? £ u < & i ^ ^ 3 mu&^M^-r 5 0 
t^i?#5^-r<D^^^b N mft&g. mmfcM. i&yt&M. pHiStt^ 

•Y^— £^!ftU -t^tjSrffiV^-C^^^^F-^^-l'^ (faviafavus) ft*©cDN 
A7^f^7y^S:iIt-t"CPCR^5 #3BWtf>^bfcSaff £=• 

A O »f ^ ±SB U P C R «t «5 W: . Ufc. D N A Wf >t £ Jlfi 
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<0s *&m<D$kytw&ft&m4E-t-z>zk&-e&z„ ^m^x^mm^o^xu^ 

(2) M^DNA 

( a ) MB^J#-^- 1 te|B«©T 5 / @£IB?iJ£ a-KtSDNA; Xte, 

(b) ib^ij##i \z.fsM.(OT^ /mmm^^^x i ^tjtfioT^ /m<DX^ 

1~3DNA 0 

( a ) ffi^iJ#^- 2 IZi'GMn&XSffl&lrtZ D N A ; XH\ 

(b) MB?!j#-i-2^|B^<D^^iBa?!J{il*5V^Tl^f>m^I^>^S©^, SJfe^tK 

su ^m^y^-f^-^m^r^v amm^fe (pcr) ^.to-cuBe 

ioT,IIS:tt5DNAl:iit5rim £> 0 r <D <fc 5 ft^BOftf f3\ 
■0!]x.f^> Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989. tt^t Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) KlfEiSc 
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(3) ^soa^ftt^^^- 

^mw<vvN A^mm^? ?-*i^Avxmm^z ^ t&xz z> 0 
»*u<tt, ^w^ffiv^^^-rMm^**—^*)*. asm'***— 

7^ . -^/v]-v/j:^i>jy^ . ~y 5 ^ — if m -fS (Bacillusstearothermophilus 
maltogenic amylase gene), rtf-fl*?* ♦ y^^/^/V^^ a T^^^I^ 
(Bacillus licheniformis alpha-amylase gene) „ - T 5 n ]) ^77^ 

• BAN T 5: 7 — ^jJKST- (Bacillus amyloliquefaciens BAN amylase gene) x 
/^/V;* • ^rff- V * • T J>Vt) V T T — HAfe^F (Bacillus S ubtilis 
alkaline protease gene) h b < fi^^/V^ • zf^JVTs • v^—if ift'fS^ 1 

(Bacillus pumilus xylosldase gene) <D ^° n * „ ^fc^^T—v 5 * *7J*¥<D 
P R ^b< }*P L ^n^-^ % *J»0© lac, tip 3tU<te tac T/n^E— * ^ 

T-l (^^n^^^^at^) 7°n^e-^, ^fcf^T^y S^AO* 2^&M 
KD i/^P^ — ^ P 1 O^n^— ^ N ^— b^777 • 7J ]) ^/l^^ • /Ky-^- 
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©/n^^ % T/V=t-/^t KP^-fe'te^D^^v TP I 
ADH2-4c zfv^-?t£t*&mfbtlZ>o 

t p i A^tz^r-^ft W£>5 0 

T*f— Is—is* y^t^(ix.[JSV4 O^fcftT^V !>W 
5 E 1 bffi^S3fe<7)%©)^^>'^>iMB^J(#!l^}f S V4 Oxy/N^f) 

• fc£TJW^^N^E^J(#J;it£T7V pjjv*. VA RNA = — K-fSt 
^fg^SDNAgB^jytUT^ J;<x^rO— ttl±SV4 0%Hjg^(1t 
*-iim ^tKpii^^-f (DHFR) ^fctev^^ 

a y - =t ^tv^f^^u< fit ^av^i/y© j; 5 ftHBHWtejWS^ 

(4) ^gaoMgfe^fr 
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PtfLSJBBI&^Ji UTt±, HEK2 9 3*HI!&, HeLa»R COS*BJja, B 

HK#wa, cHL«tfcticHoaiaf^i l f^5 0 nifLs«^«^m 

5 JBH II& 3&* ^ If *L . #1 X s fy^P^t^-turj'i (Saccharomyces 
cerevislae) "^fetef-^ # n-^-Y-fe^ • ^/W-^U (Saccharomyces kluyveri)#r 

a p >r ^ sra A«ejtefc#*A u -c s a aa aa**_b» toaikx. im 

(^!|XL^^ Baculovirus Expression Vectors, A Laboratory Manual ; JkXF 
■fr\s^y\"-?xx >ra — ;VX • j 1/ * ^U^c • >^-Y ^"n s Bio/Technology, 
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6, 47(l988)^(CfBtt)o 

(Autographa californica nuclear polyhedrosis virus) ^F&'flB i £ 
M&rMi: LTtt, Spodoptera frugiperda O^M^BJi^-efeo S f 9. S f 2 

v^a7/K ^!J=--i'ff-7!;-7y.7yK.*y/^(ff. H. Freeman 
and Company), —a — 3 — ^ (New York) „ (1992)], Trichoplusia ni ©IPllfflSS 
tifeiH i F i v e (>f^^hn^=c^tt§Sl)^Sr^v^Si tdS-e#5 c 

fl^^ifll'^fitSo J^SPIEJftfrofttttt^fe^ *:»W©*3tilk^SeK 

*mmm-z>\z.\^ mn<ownw<owm, mm%m\<wz&\<\ 

-^f©^y^V^cg^t^^Pvf^77^-^ S-SepharoseFF(7 
7 / W ->T *±§SD 49C (D U i? >- £ JB V n it »>T * ^uv^77^ fe % ^ A- 
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(5) *&w<o&fts&wx.Tfi*:iri&&&iak&Mybm&'st<Dmm 



nm-fz>zkfrx*%z> 0 

K-f s d n aiit>t- t> a^-t s o 
z.k&-%mxh% 0 
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Ctt, TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1:327 ) % r pCAGGS j ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
108,193-200(1991)), TpRc/CMVj (4 > tf h o ffl/ftM) „ TpCDMSj (-f^tfhn 
^*IJ!Dfe^aH&/8^ r pR S303j, r pR S304j, r pRS 305j, r p RS306j, 

r P RS313j , r P RS314j , r pR S315j ,[pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27), r pRS423 J , r pRS 424j , r pRS425 J , r pRS426 J 

(T.W. Christiansen, R. S. Sikorski, M.Dante, J. H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) t£Z&1&&Km^t>ft,Z> 0 

mm, BalbC-3T3«, NIH3T3 CHO (Chinese hamster ovary) j» N HeLa M 

NRK (normal rat kidney) $BJ8& N TSaccharomyces cerevisiaej jfc ^©SH&ftBlfe 
-^AM (E. coli) fflJtefcir&feflH-S-fcas-CtS, ^*-<Dte*JMS^© 
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V h 09) ^>M^?^S (ATTO f^^/W^-^Tt^^fH K^&m^X 
if.^m(0^%m^W(Om^s 90~510nm, MJt5 1 0 — 5 3 0 n 

^mwm^m^tzi±m^x(D f mmm^ftt>wB-K^ mmrnxmrn 
&ft?^?j:(DX\ mmm^ccD^> ^ 7%®imi-&o ^ccd*/7s, 



18 



WO 2004/111236 



PCT/JP2004/008790 



(6) *g§§H<P3-y fc 
(1) total RNA 

*> (raria /aras) SrJB^fco ^'f v'^yv-fftt, Sli 11 Jfy^J* 

TRIzol" (GIBCOBRL) £ 15 ml Aqx.-C«ifcU 1500Xg "C 10 ^ISjfrfr 
±f(^on*;l,A3nil^<fei v 15 #HQ^#Ufc^ 3 Lfc e 7500Xg 

-C 15 ^"IBJiS'C? bfeo -tit Kl>f V-?Xi/*J —JV 3. 75 m 1 £ < 15 #F«#b 

fcm 10 &MM L./c 0 17000 X g t? 10 #&gi8/fr Ufc 0 70%^ 7 -/V 

4- 6 ml ^JP^X 17000Xg T? 10 ^f^fr Ufc 0 ±»«r»Tifc«Sr DEPC tK 200 M 1 
■C^f L^oDEPC tK^^? Ufc total RNA £r 100 f&te*gr2& tt 0. D. 260 £ 0. D. 280 
<Djfi£$J^U-C RNA isl^£a!io:/c 0 20 ju g <D total RNA £r#fc 0 
( 2 ) First strand cDNA 
total RNA 3 jug SrlftjBL, First strand cDNA ©^^^^ Y" Ready To 
Go" (Amersham Pharmacia) {ZL£V cDNA(33 u 1) bfc„ 
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( 3 ) Degenerated PCR 

bfc First strand cDNA(33 ixl)(O0%Znl ^T»M t Lt PCR £^To fc c 

5' - GGI WSB GTI AAY GGV CAY DAN TT -3' (Primer l) (@B?"J#-§-3) 
5' - AACTGGAAGAATTCGCGGCCGCAGGAA -3' (Primer 2) (IB?iJ#-5§- 4 ) 
R=AXttG N Y=CXf±T, V=A,CX«G. HGXftT 
PCR^jfrf&iM 

Tl/Zf^—Y (first strand cDNA) 3/il 



X10 taq /^y77- 5/il 

2. 5 mM dNTPs 4/il 

100 jj. M primerl 1^1 

100 ix M primer2 1^1 

> i)Q 35 n 1 

taq polymerase (5U/ /z 1) 1 M 1 
PCR Kfo0kfc 
94°C 1 min(PAD) 
94°C 30 sec (^tt) 



52°C 30 sec (#?§!— (D^^^^ — (DT ~— V 
72°C 1 min {^^-i^—WW) 
72°C 7 min (*^<D#ft) 
4°C 

— Hlgcr)PCR^-e#^n7cliiliS» 1/xl ^^I/- b <t tt.fc 5 — Jgl?0 
CaS^#t?PCR^ffofc 0 fcfcb, ^7°9-f-^-{i, 
5' - TGC CWT TTG CIT TIG AYA TIT TG -3' (Primer 3) (IB?!l#-£?- 5 ) 
5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Primer 4) (IB 
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3tMb/c: 0 

(4) -^>P-->^&tjmgiB?'J<£>&:£ 

b fc DNA m K P T7-blue vector (Novagen) \Z. y << */ 3 V U fc„ 
tfc (TGI) t h7^7t-^— >a yLT^>-*l7-f fti/^ y^firV\ 
SV^n =-—<Dj^MWi£. V) plasmid DNA ^r^fM UX. if A£ tl/fc DNA »fJt£>^^ 
ia?fj£ DNA v— r^i/f— teii 19 ^/£bfc c »e>Kfc^ft3EE?iJSrfl!i©^3tese31 
{s-?- CD^XIE^IJ £ b T <£> DNA i&^IB?lJ t> igjtm 6 * 5fe <D h <D X £> -5 7>£¥ IJ 
ltfrb/c 0 ^^Sjl^O-gp-efo^irfijiffUfct^^MUX, 5' -RACEi£#5£ 
t£3' -RACE^{^j:§atfg^S<^^ n-^^^^^rofco 

(5) 5' -RACE & 

Degenerated PCR T:i#b^fc DNA WtK<D 5' lIlJ<D:^IB^J£#^-rofe:#>^ 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
&m^X, 5' -RACEi££f?ofc 0 mm t VXD -eHfibfc total RNA & 3 n g 

DC-tailed cDNA CD— |e] @ (Ditifg^fi . 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (Primer 5) (IB^IJ#-S§- 7 ) 
5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (Primer 6) (MB^lJ#-^8) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (IB^IJ#-S§- 9 ) 

5' -GTC CAC CCT CTA CGA CTT TGA GTT CCA TAT -3' (1H^J#-^- 1 0) 
(DZf : 7 4-*'--&m^t- 0 PCR &.fc,$kWm\S.* V h<D7u h^-/W£2pCfc 0 

T 13 p — * tf;vmM%.Wi X\ if 4@ £ fife 700 bp <D* V K «9 fctt b , )|tM b fc 0 
MM bfc DNA & pT7-blue vector (Novagen) \Z.=7 j 3 1/ Lfc 0 TC^iB^ 
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(TGI) \z h "7>^y* — fa yLT^;v- 4 hiri/^S/a >-&rfTl/\ S 
^nn=- (D^mMX 9 plasmid DNA &*jl5i[UT\ A^^fc DNA ff^O^^lH 

(6) ^sia^ijcD^:^, &-o^ji§0-r*©M6B^ 

(5) ICfc 9#ib*tfc®6<D N *SWl^t5Mt/7^-7-Ml, C 
*$5{|IJ f±^" y =* d T 7° 7 — bt, ( 2 ) b 7t First strand cDNA 

£§IM LT PCR £fr o fdo 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' 
(Primer 7) (IS?!l#-§- 1 1 ) 

PCR a&i&J&Jife 

fy/V"~ b (first strand cDNA) 3 ju 1 



X10 pyrobest /^V7t^~ 5/xl 

2.5 mM dNTPs 4/zl 

100 m M primer7 1 At 1 

ioomM =tdTzfy4 ljul 

$ y Q - 35 n 1 

pyrobest polymerase (5U/ jtx 1) 1/xl 
PCR Kfo0kW 
94°C 1 min(PAD) 
94°C 30 sec («) 



52°C 30 sec (WM^^^-r-^— CDT^-y 

72°C 1 min {rfyA^— 

±IB 3^^5/^^30-y--Y^ ;Hto fc 0 

72°C 7 min (ft^^#S) 
4°C 

T^d-^^VKD«^®)-T:\ i#i|ig£;frfc^900bp<Z>^:/K£1^MU, 
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tt pRSET vector (Invitrogen) CO BanM I s EcoR I UitHC^-y^ u — =.^ Jf LT, 
(JM109-DE3) -e^^iirfco ^fc7°7^5 K£H|i|XU JfA^^tfc^ 
Sia^iJ^^:^ Lfc 0 ^ n ^ KkG £ bfc c # ^fc^gcD^^gB^J^ia^ 

(Dmmm% 2 ^ u ±i©r =c ; ^ib?0£IB?ij:&<dih?ij#-§- 1 i^i- 0 

Ni-Agarose gel (QIAGEN) "ettM bfc 0 MM<^&fete#JS©:7 0 n h =t — /Wc2p Cfc 0 
(7) ^)t«N4©«p*f 

(KkG) (d pbs mm* m^xmuz*^? h^&%mvtc 0 ^<d* 

V;V<DM°—^(Dm.S: ^/l^M«:£fl-#bfc 0 507 nm ^iCKDfc''— ^;ftSf& 
frbti, 450 nm{Cj3^o?ll|X^ 0.005 i &3 J; 5 f£i£5fc^6 £JzfficDS®^# 
|RLT,450nm^®LfcP#<Dm5fc*^ h^£$'J^ Lfc (II 1 ) o EGFP(CL0NTECH) 
* 450 nm IZ. $5it 5^^^0. 005 £ 5 t-LTf^^^ h/I'trSiJ^U 

EGFP (DA^-Um* 0.6 t UT«Pj!<7)^e®C0ft^W^*fefc o 1 



mi 

















KkG 


507nm 


517nm 


80000 (482nm) 


0.68 


pH5~11T?^ 


227 



(s) pH^-ttoai^ 

# pH ©Iflttlfc©! <o s 
pH4, 5 •:- gl^^^^r^- 
pH6 : MES^^^T^ 

pH7 : MOPS /^77- 

pH8 : HEPES^^T — 
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pH9 N 10 : if V -777- 
pHll : 

(1) Green 5&>b Red — £3bM«H4*T3te (^«$:TJ^ft) flMt«#Wfc«*t? 
Green Red *3t«M4Sr3fc«ait*SC#«J^*'C# ftW§bt^6« KkG CO 

62#@cor^/^= 3 f ; ^ (d) ^t^s^ (h) ttt^tsrttJ;!), Meg 

6 ft KkG ©*3fe4*tt4r Green Red ^£3teMj*|fe#fi<Jfc:3Eife-T?# S^SSf* 
(KKH) (KKH 2 U *£3£ffi#l£E#l#-^ 1 3 \Z. 

wt) — fcttK*3E^i-5r:fc^W3fefc (0 3, @4) 0 EI 4 A2(D^f«Mf 

^(D Red ©f*^W^©PM (583nm) 0>l*iJl&*M-. i£3felf KkG CO 40 
#gco^^^^ (M) Sr^y^ (V) fcl, 62 SBOT^^^^r^K (D) 

(H) Hi, 198#@<D^ y (I) (M) tffttS-i 

fc±5^#tt*Green**bRed^^3tflR*t*fe#«Ifc*^*5*3tefifiK (KKH) «£ 
5 kMSf£»«l\ o£ t) x av^3te-e^c3fe«rtt* Green Red 

(H8PV) (H8PV <DT5/ifeSB^J£E2RJ##l 4i£>rjU i&Kia^'Jt: 

6B?U#-§- 1 5 i^-f) fr-rzzt&m&fiL (|H3) 0 
m^ewKkcco io#gco^^-^^ (m) Hyo^-» (I) fc. 12 #g 

CB^i/y (L) ^!Jy (V) lei, 40 ttottt^-y (M) £/^y^ (V) Id. 
60#@O^y^ (V) ^77 = ^ (A) in, 62#g(DT^^^= 3 r>'^ (D) Srt^ 
(H) \ZL y 119#B©^o^x (Y) StT*^^ (N) fc, 144#@C07° 
nijy (p) (S) ^ 197 # g <DT — is (R) t:o^^ (L) fcl. 

198 #B<zH> yo>fi/y (I) Sr^^*^^ (M) tz:S&1-5 - i K£ 5 

Sr Green Red -t^TOlCttSfMei (H8PV) «fc «9 trfciHStt 
<£>iSSV\ o^«9 % |§V>}te"T?^5teiKM4& Green frb Red ^t'M^f 5f ^161 
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(H38PVLM) (H38PVLM <DT ^ 7 WSSm&Wffi&^r 1 6{C^U &&BM&m?m 

fi7 izirzzb&mmtz. (03). 

^^^KKkG O 10#@<D7^^--^ (M) ^yn^i/y (I) 40 #g 
©^ft-V (M) Sr^U^ (V) fd, 60#@<D^y^ (V) ^T^-^ (A) ^ 
62#@OT^^5 ; ^>'^ (D) ^t^v^ (H) fc % 70#B<DU^^ (K) 
/IsPS.l'Wt (E) 119#@<7>^-n^^ (Y) *T *'<=7 Srls (N) Id, 197 #g 
©7/^=^ (R) Sr^Oi^Sl' (Q) id, 198 # g <7M yo^fW (I) ^r^^^ 
= >- (M) fcflHJWS r. t «£ 9 Green 3> £> Red — t 3Mlt##«Jfc:"T? 

#Si£3feS&5f (H38PVLM) «t K) fc}fe^gt£<E>iiGv\ o^D. PV^T*ibte*l#i4£ 

Green frb Red ~*£:2gt&"C# S^teSSSt (KikGR) (KikGR (DT ^ J ^IB^IJ^iB 

?u#-j§- i 8 ^ u 1 9 fc^-r) fci-s r t asm**: cm 3 % 

BI4) 0 

HI4A3, A4fii Green <E>gbfc (517nm) Sr#iCO|B#<D&J& (507nm) ^^BSft^ 
i^^WU Red <E>^fe (593nm) ^^CO^^O^lR (583nm) ^*/rfcJ|j 
*PUfc^t^^i- e HP*>* Green 3>b Red ^t*3t#ttSr3feflM*fife#«tCl^Jfet? 

# jfcv^st©^3fcaest-c KkG <t> 62 # s tcffl^-r 5t $ y Mc&miazm&m 

*Mj$-fZ> 3 OCOT ^/MFIG m3<DTX? V XfUft, X tZ&M(D7 5 / H % 
fcHtfe-TS - t K X <0 > Green 3> b Red — t 

5f3!£iei^O< <9fci-^l^dSm5l5So Green Red— if3fe#t 

^^TO^#«J^mT'#/feV^#0^^e«T'KkG<D62#a t|SSt§7 5: 
(H) tB&Ufct©^ ffigc©^6SeiC-eKkG<E> 10#gJC 

isst57^yi^yn^yy (i) m % ffit©ibteg6SC-eKkG<E> 12 #g ^ 

ffi^t57 5/i^!)y (v) fc. ^<o^3fesesr-eKkG(7?4o#Bfcffl^"r 
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£T*^7=¥^ (N) fc, tt*©*3feSfiKt?KkG©144#Bfcffi^i-Sr$yit 
^ (S) ^ % ^E^^7feMSR^KkG(D197#g{C+S^-r2)T$/^^n^ 
v-^ (L) ^fc{i^/V^^V (Q) tC s &M<D&ytm&n-?KkG<D 198#gl£*l^ 

tsr^/S^f^^ (m) tcT5: y^-g^-To 5 ^cofaH^coT^: y^S^ 
^tfi^lcto. 3bfe#i££r Green d>£> Red ^ t ftJIMrtfe#WK:3E!fe"C# £ii 

#*§M££ Green ^ Red 5 ft^i"* -i^^= 

Green Red ^4#tt^r^;TO^«)^^T'# Kaede i 

KikGR ^JM^g^-^tt:^-^ £ KikGR (Djffr Green CO ^ £ 3tJW&t£ 
^^^^^3fe?ii^^V^ £ ^^$tbfc(Hi 5A) D Kaede t KikGR COstlS^^r HeLa 
IJgtlXL^^foh KikGR (Dfeoft Kaede £ "9 t-¥-< Ufc (El 

5B) 0 £fc,HeLa M-C^m^*fc KikGR t Kaede £3fcjltt(- £ <9 M^T' Green 
frb Red ^afc^^-fb^^rfcir^. KikGR Ms. Kaede lUlSE^-CW e>*»fc3fi< 
Green Red ^©*#«M4©3Ei&&Mftft£*k -§-<^ &%W&tF$to^ZLb&7fi 
Ztltc (HI 6 As B. C % D) 0 o£!> % Kaede £ KikGR COT 5 / MW^^ It |fc Lfc £ 
tt, / mfcmoXV^Mftn KikGR £|DDT^ D , Green^ 

h Red |c^i|m«r*4fe-t"S3S«AS_hiS V) x j.o, S3t3ftJE^9ft< fc* - 

atsr^/i^k^f^y (h) ^mmufcfccoic. tt*©tt3ta e Kt? KkG 

0 54#@fctBS-f"5T5yl6Sr7=:^VT7 = >' (F) #«COi&3fc^6WT- 
KkG CO 69#g^B^i"^T5: y^^r^y ^ (V) ffi&CO^ftM 6 K"CKkG CO 
87#Bfc*Bl§-f STSyHSr^ni^ (Y) ffiSto^tegSITCKkG <Z> 93 # 
|il|BSt5T$;l^f^y (M) fc, «EE©^Se«t?KkG<75 109 #g 
tHWT^i^^f^y (M) JC, flE«©«3tSfi«-eKkG©121#BKl 
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*§Hi-f-57$ is (V) &M<Dmytm&M-?KkG<D 160#S^ti^i- 

57$/i^yy (v) n:T$y»iijfe-r«5^>«)^rtt36»oT$/ifciitft*"&tf 

iiiU!), Green £><b Red (9 % £ 0% 

(2) Purple Blue— t^3te«M4*3t (a?*M&Rt*8?3fe) JtR»0C#ttfc£ife 

Purple 2»b Blue — fc«3»tt&3fcJ!BI*0[#WK:£ife^# *^S3tiei KkG 
(7) 60 # g y > (V) £rT9~^ (A) Kl, 62#g©7;*^3r>'^ (D) 
Vis^ (G) fc, 63#|©f a^y (Y) ^tl^^i^>- (H) fC N 197#@©t^^ 

(H) Sro^i/y (L) fc % 199 #|<D^yo^^> (I) £r h Ujf-l/ (T) 
tl^tSiiia!), ®3fe«eW KkG ©*3te*N4«r Purple (380nm) ^fc Blue 

(450nm) 5f MSI (Kbl2) — t&K&mikirZ 

Z. t ^tB*fc (Kbl2 <DT 5 y SfeBB?USrBa^J#-^ 2 0 ^ U tt££^|^S^J## 
2 l(C^-T) (@3, 07, 08. 0 9) o o£ 5, fflt©^ae«T?KkG©60 
#lfcfiSt57$;»S:77->' (A) fc, ffift©£c3fea6«-CKkG©62#B 
tHit57 5ytlr^y^ (G) K: % &m<nm%:m&mx* KkG co 63 #g tcffi 
It57$;i$:t^f^y (H) ffi5Sc<©^c3feS6fftf KkGO 196#B^ft^ 
t57$;»*o>f^y (L) iZL y ft*©St3taeK"eKkG(D 198#Btctt^i-5 
7^t^h^-y (T) buIHT ^ y BfcB&Oft 

tL^^r-atf £ i (aotMttl: Purple frh Blue — t 

*»WfcJ:D, ^tfU^^v- (faviafavus) **©*r&fc*3fcSefra** 
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1. ^^^^^^-fiX(faviafavus) *5i50TfB<D#t4^Wr S^ftm 6« 0 

(1) 1^1^5 0 7nmtfc§ ; 

(2) m^fe>d£A^5 1 7 nm-T?&5 ; 

(3) 4 8 2 nm^&tfS^/t'^H^^s 00 0 Otfc5 ; 

(4) A^JK^O. 6 8-efe^>; 

(5) ^3tffi^:^>pH^S&}6SpH-5~i i-c£j£t?&5 : 

2. «t©»©7^; yifeia^jw-r sm^sejCo 

( a ) SB^IJ#^- 1 {^fBttcDT 5 y HfB?iJ ; 

( b ) as?U#-§- 1 Kt^m(DT $ y ^ia?iJR::fc^-C 1 ^ibM<DT $ y M<£>^^ 

( a ) iE?iJ#-5§- 1 me<fc©r 5: y SfeE^I ; Xtt, 

(b) g3^ij#^- 1 fcfla«6<7>r 5 y ifeE5!ifc^vNT i ^bti©7 

IW/Xli#iD^tt57 $ yra^tt, f)fcS:ft5 7 5 y SfeiB^J : 
4. £IT©M^©7 5 S WtWfflfo&^X 4 0#|©7^iastfe5^ 
^^-=^«r^y >-fc N 6 2#|©75/iiM57^7^>i^t^^ 
^ic, l 9 8f @©75/taSTrfe5^yp'fyy^^^^yici^Lfc7 

( a ) WM&^r 1 ^fE«4©T ^ y gtlB^iJ ; Xfi N 

^=y^yn-f^yc, 1 2#@©7 5 7liiT^2.p-fyy^!Jy^ 

4-0 # B ©7 5 / Wt'fe 5 y f ^= y ^/^ U ^ N 6 Of S07^M 
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1 1 9#i©7$ / iai-CfcSf nv'ylrT^/^^^t, 14 

4#i©7$ytait$)^7 B P y ^^-ir y 1 9 7#i©7^i?Mt 

( a ) IS?iJ#-i§- 1 ^fBHsOT 5 y @?SH?IJ ; Xte, 

6. ^T<o^rtt^<£>T ^ y ^iB^o^iov^T 1 o#g©7$ yitax-t?fc^y 
f^y^yn^yyt, 4 oti©7^ y MS-e£>5/> ^-^^Sr^y v 
6oti©7^yiaiT*fc§/^y^77^>i^ 6 2#i«7-;/«a 
Stfe577>/-;7^^t ^^v^k:, 7 o#i©7 5/tiii?fe5 y 5?^ 

&yVi^5^Kl, 1 1 9fl©7^tilt$)5fn>'y^7^7^/i:, 
1 9 7#|©7 ^ y 0liTfe57/l/=¥- ^%yVl/^ $ VIC, 1 9 8#@©7^ 

( a ) m$m-%- 1 {Cf3<fe© T 5 y ^SB^iJ ; Xtt, . 

(b) S3^J#-S- 1 ^IE«©T ^ y ^IS^C^T 1 frbWtm<DT 5;i©^ 

sm^/x«#^p^*-r^T $ ymis^jsr^u i^t^-r^r $ y mmn 
y ^77=^,6 2#scdt^ /iWfc57^/-!7=3fyi^^!i 

6 3#l©7^/S»fc5fn^t7,^y}: s 1 9 6#g<7)T? y^ 

iitfesc^f^D^^^ i 9 8#@©7$yiiaitfc5^yp^ 

( a ) IE?IJ#-S§- 1 t|Ei©7 $ y ^iS^iJ ; 

(b) ib^j#^-i icfEft<DT5: yiiB^fcv^xi^^i[i©7^ ;i©^, 
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9 . EJLT0>fir*tj5»<DD N A„ 

(a) E^J##lK:SB«©7'$y»E?WSr=i- : K"r5DNA ; 

( b ) IE?iJ#-5§- 1 \z$dMi<DT % y g&B^JK:** l bWtm<nT % y ^o^. 

A : 

10. etT«5ftrtb^©*tsE5«isr^r-r5DNAa 

11. ^T^Rrtt^o^^iH^j^^-r-SDNAo 

( a ) iS?lJ#-?§- 13. 15. 17, 19 XJi 2 1 {clffi«c(D^S@H^J ; Xfct, 
( b ) IB#j## 13. 15, 17. 19 Xte 2 1 t3lSB<tOlSSE^Jfc*5VNT 1 

i 2. tiM8^bi i o{prtL^^ffi«<DDNA^-w-r5,m^m^^^- 0 

1 3 . fjf*3S8^b 1 1 ©firfta^flBfcODNAXtttlM&JC 1 2 fcfBfc©|B. 
1 6 . H©Ifif^«^tti|IS^ < i:l6lT^§, 1 4 3U4 
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Sottas* y k 

1 9 . Green frb Red f^ttt^WW^t»# ^V^IS 

Green b Red - 1 3fefl8lt»#WfcaS*t?# 3i£3t^ «r»3£-*- S^Vfeo 

2 0 . Green Red — t &ft^&ftmto&&tfttZ&»Te£ ftV^*S6 

£tr, ^3fe#14Sr Green Red ~- £ 3feRR5t»#»H:aBlft"Ctr 5^7fe^e«^rM 

(1) E5iJ^<OE^J#^l^fE«05T^yKE?lJ*^ri-5^t3feSe«O6 2#@ 

( 2 ) i {-ta^^T ^ j mm^i^-t z>%kytm&K<D i o # @ 

(3) s^j*©^##iK:E*«>T$y»iM?a«r^ri-a*3fc»sft©i 2#s 

(4) ga^<^sa^j#^i ^ieh^t =• ;msm&&'tz>%k%iS&wv>4 o#g 

(6) gB?iJ*©@B?iJ#-i- 1 l-|Bf<D7$ yWJ^rffSMSIC 7 0f| 

( 7 ) gB^J^<^Sa^J## 1 fcfE<fctf>T 5 7 ^iB^iJ^*-r Sibfclf fit© 1 1 9 # 

(8 ) "E?«I*©K5«J## 1 R-fB«c<£>T 5: y BMKfll&fc-t" 6f3tI6I© 144f 
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(9) E>W«©E?!l#*lfc|att(OT5 ySME?iJ*tt Sf^ISI© 197f 

(10) EW*©E^J*#lfc1B*t©r5/»S5««r5iri-**3tSfift©l 9 8 

^g^^^TP r t £-£tf\ Green frb Red ^m3fe^ttSrf£gl'f S^S*S »> , 

(1) S^m©iB^J#^lfcSB«<7>T5/i6BB?!iS:^ri-5^t3tSeR©6 2#@ 

(2) E5B*©E?!l#-g- 1 \Z.WM.<DT 5: /SftS^!l**-r««3tSe*tO 5 4#@ 

(3) fcSE*fc©r ^ y»E?osr^rt-*«3teseK© 6 9#@ 

(4) sB#i*<oEa«ni" i (-fsttcDT 5: ym&i}%&-rz>m%:m&n<D s 7#g 

l^^t57^y^oV^fDv'y-s©t|| ; 

(5) SB^O|3^J#-^ 1 (ei|2«G^T $ /^ia?iJ^Wi-5^®a«^ 93f@ 
tffi^t57^yt(cov^T^fi-^^ott ; 

(6) @a^cDia^J#-i-l ^IBmOT^ y^IB?iJ^Wi-?>^M&«<D 109# 

(7) iH^©ia^iJ#-i-l^fBm»T§/^iH?iJ^Wi-2»^^eK^l 2 1# 

( s ) wm&toEfflm-fir i ^is«<7>t $ y mm&i&m-t%i}kftm&«<D ho# 

(9) B?l|*oE«t^l ^fE*t<z>T ^ /KE^JSr^r-rS^S&ICO 1 6 0# 
2 2 . Purple Blue — h &%m&*%m&&Wh\ZWfc** fcV^ftS 
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Sr&tf, &ytW&* Purple ^ Blue fcfctfe"?* Zfk%W&K. 

(2) ^*©B»*lK:|BfM>T5 </iBEW**^**3fc3Re«©6 2#S 

nia^tST^ y^icov^-c^y v'^oli ; 
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10/561040 

1AP6 Rec'd PCT/PTO 16 DEC 2005 

WO 2004/1 1 1 236 PCT/JP2004/008790 

SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 

<130> A41348A 

<160> 21 

<210> 1 

<211> 227 

<212> PRT 

<213> favia favus 

<400> 1 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Leu Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe Asp Tyr Gly 

50 ' 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 . 90 96 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 
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130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 2 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 2 

atg agt gtg att aca tea gaa atg aag atg gag ctg ctt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Leu Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat atg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 
35 40 45 
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cct ctt cct ttt get ttc gat ate ctg aca aca gta ttc gat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe Asp Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 238 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 96 

gac ggg gga att tgc etc gee aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 HO 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gee aat ggt cca gtt atg cag agg aag ace gtc aaa tgg gag cca 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 
180 185 190 
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ttc gtg gat cat cga att gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gec aag taa 684 
Leu Ala Lys 
225 

<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ggiwsbgtia ayggvcayda ntt 23 
<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

aactggaaga attcgcggcc gcaggaa 27 
<210> 5 
<211> 23 
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<212> DNA' 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

tgccwtttgc ittigayati ttg 23 
<210> 6 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 7 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ggccacgcgt cgactagtac 20 
<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

gtccaccctc tacgactttg agttccatat 30 
<210> 11 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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<210> 12 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 12 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 '45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 
165 170 175 
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Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Arg lie Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 13 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 13 

atg agt gtg att aca tea gaa atg aag atg gag ctg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

1 5 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat atg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gta ttc cat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
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65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tae gaa 288 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gec aca aac aat ata acg atg aag aaa gac 336 

Asp Gly Gly lie Cys Leu Ala Thr Asn Asn lie Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gec aat ggt cca gtt atg cag agg aag acc gtc aaa tgg gag cca 432 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 

145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat cat cga att gag ata aca age cat gac aag gat tac aac 624 

Phe Val Asp His Arg He Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 
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210 215 220 

ctg gcc aag taa 684 
Leu Ala Lys 
225 

<210> 14 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 14 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 
130 135 140 
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Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val j 
145 150 155 160 | 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Arg Met Glu lie Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 15 | 

<211> 684 | 

<212> DNA 

<213> favia favus 

<400> 15 

atg agt gtg att aca tea gaa atg aag atg gag ctg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat gtg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gta ttc cat tac ggc 192 
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Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Val Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 

65 70 ' 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288. 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gec aca aac aat ata acg atg aag aaa gac 336 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gec aat ggt cea gtt atg cag agg aag acc gtc aaa tgg gag cca 432 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 

145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat cat cga atg gag ata aca age cat gac aag gat tac aac 624 
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Phe Val Asp His Arg Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gee aag taa 684 
Leu Ala Lys 
225 

<210> 16 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 16 

Met Ser Val He Thr Ser Glu Met Lys He Glu Val Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 
100 105 HO 
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Gly Ser Asn Cys Phe 
115 

Pro Ala Asn Gly Pro 
130 

Ser Thr Glu Lys Met 
145 

Asn Met Ala Leu Leu 
165 

Arg Thr Thr Tyr Lys 
180 

Phe Val Asp His Leu 
195 

Lys Val Lys Leu Tyr 

210 
Leu Ala Lys 
225 

<210> 17 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 17 

atg agt gtg att aca 
Met Ser Val He Thr 

1 5 
get gta aac ggg cac 
Ala Val Asn Gly His 
20 
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Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

120 125 
Val Met Gin Arg Lys Thr Val Lys Trp Glu Ser 

135 140 
Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
150 155 160 

Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

170 175 
Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

185 190 
Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

200 205 
Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 
215 220 



tea gaa atg aag ate gag gtg cgt atg gaa ggc 48 

Ser Glu Met Lys He Glu Val Arg Met Glu Gly 

10 15 

aag ttc gtg att aca ggg aaa gga agt ggc cag 96 

Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

25 30 
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cct ttc gag gga ata cag aat gtg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gca ttc cat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gec aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc aat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gec aat ggt cca gtt atg cag agg aag acc gtc aaa tgg gag tea 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Ser 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 
165 170 175 
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aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat cat eta atg gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Leu Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gcc aag taa 684 
Leu Ala Lys 
225 

<210> 18 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 18 

Met Ser Val He Thr Ser Glu Met Lys He Glu Leu Arg Met Glu Gly 

1 5 10 -15 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 . 55 60 

Asn Arg Val Phe Val Glu Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 
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Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp His Gin Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 19 
<211> 684 
<212> DNA 
<213> favia favus 
<400> 19 

atg agt gtg att aca tea gaa atg aag ate gag ctg cgt atg gaa ggc 48 
Met Ser Val He Thr Ser Glu Met Lys He Glu Leu Arg Met Glu Gly 
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15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 
Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat gtg gac ctg aca gtc ata gag ggc gga 144 
Pro Phe Glu Gly He Gin Asn Val Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gca ttc cat tac ggc 192 
Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac egg gta ttt gtc gaa tac cca gaa gaa ata gta gac tac ttc aag 240 
Asn Arg Val Phe Val Glu Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Ser Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gee aca aac aat ata acg atg aag aaa gac 336 
Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 HO 

ggc age aac tgt ttt gtc aat gaa att cga ttt gat ggt gtg aac ttt 384 
Gly Ser Asn Cys Phe Val Asn Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gec aat ggt cca gtt atg cag agg aag ace gtc aaa tgg gag cca 432 
Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gta 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
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145 150 155 leo 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His' 

180 185 190 

ttc gtg gat cat caa atg gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp His Gin Met Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 
210 215 220 

ctg gee aag taa ro . 

684 

Leu Ala Lys 
225 

<210> 20 
<211> 227 
<212> PRT 
<213> favia favus 
<400> 20 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

Ala Val Asn Gly His Lys Phe Val lie Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val lie Glu Gly Gly 
35 40 45 
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Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe Gly His Gly 

50 55 60 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Xaa Tyr Glu 

85 90 95 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

Phe Val Asp Leu Arg Thr Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

Leu Ala Lys 
225 

<210> 21 
<211> 684 
<212> DNA 
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<213> favia favus 
<400> 21 

atg agt gtg att aca tea gaa atg aag atg gag ctg cgt atg gaa ggc 48 

Met Ser Val He Thr Ser Glu Met Lys Met Glu Leu Arg Met Glu Gly 

15 10 15 

get gta aac ggg cac aag ttc gtg att aca ggg aaa gga agt ggc cag 96 

Ala Val Asn Gly His Lys Phe Val He Thr Gly Lys Gly Ser Gly Gin 

20 25 30 

cct ttc gag gga ata cag aat atg gac ctg aca gtc ata gag ggc gga 144 

Pro Phe Glu Gly He Gin Asn Met Asp Leu Thr Val He Glu Gly Gly 

35 40 45 

cct ctt cct ttt get ttc gat ate ctg aca aca gca ttc ggt cac ggc 192 

Pro Leu Pro Phe Ala Phe Asp He Leu Thr Thr Ala Phe Gly His Gly 

50 55 60 

aac egg gta ttt gtc aaa tac cca gaa gaa ata gta gac tac ttc aag 240 

Asn Arg Val Phe Val Lys Tyr Pro Glu Glu He Val Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt cct gag ggt tat tct tgg gaa cga age atg agt tac gaa 288 

Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Xaa Tyr Glu 

85 90 95 

gac ggg gga att tgc etc gec aca aac aat ata acg atg aag aaa gac 336 

Asp Gly Gly He Cys Leu Ala Thr Asn Asn He Thr Met Lys Lys Asp 

100 105 110 

ggc age aac tgt ttt gtc tat gaa att cga ttt gat ggt gtg aac ttt 384 

Gly Ser Asn Cys Phe Val Tyr Glu He Arg Phe Asp Gly Val Asn Phe 

115 120 125 

cct gee aat ggt cca gtt atg cag agg aag acc gtc aaa tgg gag cca 432 
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Pro Ala Asn Gly Pro Val Met Gin Arg Lys Thr Val Lys Trp Glu Pro 

130 135 140 

tec act gag aaa atg tat gtg cgt gat gga gtg ctg aag ggt gat gtt 480 
Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aac atg get ctg ttg ctt caa gga ggt ggc cat tac cga tgt gac ttc 528 
Asn Met Ala Leu Leu Leu Gin Gly Gly Gly His Tyr Arg Cys Asp Phe 

165 170 175 

aga act act tac aaa gca aag aag gtt gtc cag ttg cca gac tat cac 576 
Arg Thr Thr Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His 

180 185 190 

ttc gtg gat ctt cga act gag ata aca age cat gac aag gat tac aac 624 
Phe Val Asp Leu Arg Thr Glu He Thr Ser His Asp Lys Asp Tyr Asn 

195 200 205 

aag gtt aag ctg tat gag cat get aaa get cat tec ggg ctg cca agg 672 
Lys Val Lys Leu Tyr Glu His Ala Lys Ala His Ser Gly Leu Pro Arg 

210 215 220 

ctg gec aag taa 684 
Leu Ala Lys 
225 
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